Burn injuries constitute a major public health problem and account for a significant cause of mortality and morbidity amongst the Indian population. This 2-year prospective study was undertaken to find out the exact epidemiological determinants of 737 patients admitted with burn injuries and, thus, to try and formulate effective preventive strategies. This study was conducted in the department of plastic surgery and burns from September 2011 to June 2013. All consecutive patients with major burns admitted for in-hospital treatment during the study period were included in the study. The data collected included age, gender, cause and mode of burns, total burn surface area (TBSA), microbiological profile and outcome. More than 55% of the patients were female (58.61%). The mean age was 31.3 years ranging from 8 months to 89 years. A higher number of females (97.5%) sustained burn injuries at home compared with 36.11% males sustaining injuries outdoors. (P = 0.000). Almost one third of injuries (40.36%) occurred between 4 PM and 8 PM, followed by 28% between 7 AM and 12 noon. Synthetic garments were worn by 70% of females at the time of injury, whereas 40% of males had worn mixed clothing (P = 0.000). Flame injuries contributed to 80.1% of burns in females (P = 0.006). The rate of electrical injuries (9.8%) was significantly higher in males (P = 0.005). In almost 40% of males, TBSA was <19%, whereas in 40% of females, TBSA was >68%. (P = 0.004). Microbial profile showed that pseudomonas aeruginosa (n = 260; 35.3%), Klebsiella pneumoniae (n = 209; 28.5%), and Escherichia coli (n = 145; 22.6%) were the most frequent types of Staphylococci bacterial growths. The cause for burn injury was ignition of clothes in 68.74% females, and in 35.48% males, it was because of an attempt to save other burn injury victims (P = 0.013) The case fatality rate was 29.3%. A majority of the males (60.7%) recovered, whereas 45.89% of females succumbed because of their burn injury. (P = 0.001). As the aetiological factors of burn injuries vary considerably in different communities, careful study of the pattern in every community is needed before a sound prevention programme can be planned and implemented. Hence, this study was conducted to assess epidemiological, modes, causes, and risk factors and the microbial profile of burn injuries and to study the outcomes.
| INTRODUCTION
Burn injury is often followed by a profound hypermetabolic response that results in the damage of local tissue and internal organs. 1, 2 The extent of damage and duration of the response is related to the extent of burn injury sustained. 2 Burn patients have supra-physiological metabolic activities; multi-organ dysfunction; and local and systemic oxidant changes manifested by increased free radical activity and lipid peroxidation, inflammatory cytokines, and acute phase proteins. 3 Burns account for 1% of the global burden of diseases 4 and cause more than 7.1 millions injuries, a loss of almost 18 million disability-adjusted life years (DALYs), and more than 265 000 deaths worldwide annually. 5 About 7 million burn incidents occur in India each year, making burn injuries the second largest group of injuries after road accidents. 6 The major factors associated with burn injuries are low socioeconomic status, poor living conditions, illiteracy, overcrowding, and floor-level cooking, which are risk factors frequently associated with burns. 7 A study by Sanghavi et al 8 reported that the average ratio of fire-related deaths of young women to young men was 3:1. Parray et al 9 reported that burns are a major public health issue, demonstrating the fact that more women report burns in 21 to 40 years and that the percentage of burns and mortality is higher amongst women. The treatment of burns and its sequelae is a major drain on the public health system and also a financial burden for the family. The mean cost per patient, including the social and labour costs, was estimated to be as high as US $1060 to treat burn victims in north India. 10 The best treatment for burns is, thus, undoubtedly prevention. The approach to burn prevention, to be effective in a particular area, should be based on a sound knowledge of aetiological patterns of burn injuries and must take into account the geographical variations and socioeconomic differences in burn epidemiology.
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However, very few epidemiology studies are available in south India. So, the study was undertaken at a burns centre to understand selected epidemiological variables and outcomes of burn injuries.
| MATERIALS AND METHODS
A cross-sectional study of 737 burn injury patients admitted to the Department of Plastic Surgery and Burns, Kasturba Medical College and Hospital, Manipal, Karnataka, India, was conducted between September 2012 and June 2013. Ethical clearance was obtained from the institutional ethics committee. The patients presented to the casualty and were admitted in the burns ward. On admission, data were collected according to the burns ward protocol from the patients themselves or their relatives; on obtaining the details, the variables entered in the admission record books were age, gender, residence, religion, type of burn, mode of burn, presence or absence of inhalational injury, time delay from burn injury to admission in the hospital, burns depth, associated injuries and comorbid illness, microbiological profile, and total burn surface area (TBSA). Distribution of burns was calculated according to the "rule of nine." 12 The burn wound was cleaned, and the blisters and the debris were removed.
Resuscitation was started using the Parkland formula The collected data were analysed using a qualitative test of significance (χ 2 test), where necessary, using SPSS 15th version, and significance was accepted as P < 0.05.
| RESULTS
A total of 737 burn injury patients were admitted during the study period. More than 55% of the patients were females (58.61%). The mean age was 31.3 years, ranging from 8 months to 89 years (Table 1) The majority (43.00%) was educated up to secondary level, and 50.25% were housewives. A higher number of females (97.5%) sustained burn injuries at home compared with 36.11% males sustaining injuries outdoors. (P = 0.000). The majority (80.10%) were Hindus and from rural areas (61.02%). The majority of the patients (80.32%) were married. Almost one third of injuries (40.36%) occurred between 4 and 8 PM, followed by 28% between 7 AM and 12 noon. Synthetic garments were worn by 70% of females at the time of injury, whereas 40% of males had worn mixed clothing (P = 0.000). Flame injuries contributed to 80.1% of burns in females (P = 0.006). A cooking appliance was responsible for 28.9% injuries in females. Electrical injuries (9.8%) were significantly higher in males (P = 0.005). (Table 2 ) In almost 40% of males, TBSA was <19%, whereas in 40% females, TBSA was >68%. (P = 0.004) (Figure 1 ). Key Messages
• Burn wounds are an increasingly common problem and often result in severe morbidity and economic burden.
• The purpose of this study was to analyze selected Epidemiological and Microbial variables which were associated with the outcomes.
• More than 50% females were admitted with burn injuries.
• Rate of kerosene-associated burn injuries was high reflecting socioeconomic status.
• More than 45% females were succumbed to their burn injuries which was much higher than males.
A total of 737 wound swabs were sent for culture of microorganisms from the burn wound. Various microorganisms isolated from these samples included Pseudomonas aeruginosa (n = 260; 35.3%), Klebsiella pneumoniae (n = 209; 28.5%), and Escherichia coli (n = 145; 22.6%), which were the most frequent bacterial growths, followed by coagulase-negative Staphylococci: Staphylococcus epidermidis (n = 154; 20.8%), Staphylococcus aureus (n = 148; 18.11%), Acinetobacter baumannii (n = 161; 21.0%), proteus mirabilis (n = 69; 9.3%), Enterococcus facium (n = 58; 7.8%), methicillin resistant Staphylococcus aureus (MRSA) (n = 89; 12.5%) ( Table 3) .
It was observed that 28.50% victims were doused with water after the incident, 30.95% responded by shouting and running, and 25% were doused with cloth. The cause of burn injury was ignition of clothes in 68.74% females, and in 35.48% males, it was because of an attempt to save other burn injury victims (P = 0.013) The case fatality rate was 29.3%. The majority of the males (60.7%) recovered, whereas 45.89% females succumbed because of their burn injury (P = 0.001) (Figure 2 ).
| DISCUSSION
The epidemiology of burns varies considerably as it depends on the level of civilisation, industrialisation, and culture, amongst other things.
14 Lack of uniformity between methodologies and differences in the periods of study makes any comparison with other studies difficult. 15 Burn injuries and their related morbidity, disability, and mortality represent a public health problem of increasing importance in developing countries. 16 In the present study, more than 50% of the burn injury admissions were females. This finding is similar to studies undertaken in various hospitals all over India. 17, 18 This could be attributed to the male-dominant society and females' close proximity to fire throughout the day and night. In the present study, a majority of the patients were housewives in the age group of 21 to 40 years. Most of them sustained injuries at home. These results concur with other studies, 15, 19 and one third of burn injuries occurred between 4 and 8 PM and were similar to a study conducted in India where, generally, evening meals are cooked, and lighting equipment is used. 20 It was noted that 70% of females were wearing synthetic clothes at the time of burn, and this was similar to other studies. 21 Indian women wear loose flowing synthetic garments that can easily catch fire and cause extensive burn injury. Alleged accidental burns contributed to a majority, 83.6%, of the injuries. Flame was the most common cause of injury in females (80.1%) as seen in various studies. 16, 22 Cooking appliance was the most common source of injury in females (28.9%), and this accounts for unsafe cooking, heating, and sleeping practices in cramped houses, making the victim vulnerable to burn injury. In this study, only 28.50% victims were doused with water; this finding suggests the necessity of education and awareness in handling the incidents at the time of trauma. The stated cause for alleged accidental burn injury in females (63.7%) was ignition of their clothing, and males (33.4%) received burn injury while attempting to save other victims, both of which are consistent with other studies. 16, 21, 23 Kerosene was the main accelerant accounting for burns. 24 In our study, the rate of kerosene-associated burn injuries was high (kerosene stove (18.5%) and lamp (6.7%). This is probably because kerosene is cheap and easily accessible, and it is used more by the people of low socioeconomic status in rural areas, where obsolete and unsafe uses of fire for cooking and light are still prevalent. A study by AL-Akayleh 25 and
Sharma et al 26 found that the most prevalent isolated bacteria from burn wound patients were P. aeruginosa, Klebsiella sp., S. aureus, and P. mirabilis, while the least prevalent isolated bacteria was E. coli. On other hand, results reported by Bagdonas et al 27 and Elsayed et al 28 found that the most prevalent bacterium amongst burn patients was S. aureus. In our study, we found that the most prevalent isolated bacteria were P. aeruginosa (35.3%)), Klebsiella sp. (28.5%), E. coli (22.6%), Acinetobacter baumannii (22.6%), S. epidermidis (20.8%), and S. aureus (18.11%), while the least prevalent isolated bacteria were P. mirabilis (9.3%) and Enterococcus facium (7.8%). In this study, 40% were females, and TBSA was >68%; this indicates the gravity of the situation. The case fatality rate was 29.3%. A majority of the males, 60.7%, recovered, whereas 45.89% females succumbed because of their burn injury (P = 0.001). This is similar to other studies 29 and
indicates the need for aggressive measures to decrease mortality because of burns.
| CONCLUSION
Burn injuries can be reduced by enforcing regulations to develop safer cooking appliances, promoting less inflammable fabrics to be worn at home, and educating the community, especially women, on safer first aid practices.
